Continuous depreciation of the cedi has been in the orbit of concern of policy makers for time immemorial. This is because, in spite of many policy actions to restore the continuous depreciation of the cedi amidst wage hikes and inflation, the efforts of policy makers seem to thwart in vain. The ARDL method was empirically used to determine whether the rising public sector wage bill and inflation have any impact on the value of the cedi over the period 1986 to 2014. The study discovered that inflation, money supply, interest rate and public wage bill have significant impact on exchange rate in the Ghanaian economy. The outcome of this study postulated that exchange rate determination in Ghana is also a fiscal phenomenon in spite of the significant and domineering role played by monetary expansion. Based on this information, the paper proposed that equal attention must be accorded both fiscal and monetary policy in exchange rate stabilization. It, therefore, suggested that there must be a purely independent central bank; devoid of political appointments and interference to carry out its mandate with free hands. An independent non-political fiscal body like the monetary policy committee under Bank of Ghana must also be established under the same body independent of the Ministry of Finance to ensure wage sustainability through the negotiation of public sector wage adjustment subject to budgetary constraints.
been a great national concern over the years. The situation has become alarming in recent times sparking a lot of debates among researchers, policy analyst, academicians, politicians and the public at large concerning the causes and the link between these important macro variables. For instance, a study conducted by Parsley and Wei [1] in 96 cities in the USA and Japan identified a positive and significant correlation between exchange rate volatility and price dispersion. This is confirmed by Bleaney [2] who also found a significant positive relationship between inflation and real exchange rate. However, Krugman [3] cited in Albuquerque and Portugal [4] did not find any connection between exchange rate and macroeconomic variables. Flood and Rose [5] also cited in Albuquerque and Portugal [4] did not find any trade-off between inflation and exchange rate.
Drawing from Post-Keynesian and Structuralist inflation theories, the fall in inflation rate was primarily as a result of wage declines, fall in prices of products produced by international competition and impacts of the exchange rate [6] . Hence, inflation is the outcome of cost pressures coming from wages, prices of commodities, the real exchange rate and the resistance of wage to previous inflation. They further maintained that wages in a way also respond to changes in exchange rate and the falling prices of imports that exert pressure on domestic workers.
Some analysts such as Marfo [7] , Bawumia [8] and Bemanke et al. [9] attributed continuous currency depreciation and rising price levels to economic mismanagement, corruption, and high fiscal deficit among others. Others like Asiama et al. [10] among others argued that the overwhelming situation could It is undeniable fact, and clear that Ghana's wage bill constitutes the highest proportion of public expenditure in recent years. If an increase in government expenditure can lead to an increase in aggregate demand raising price levels with its attendance implications on the private sector, then an increase in wages should be a great concern. Most measures to resolve the depreciation challenge has emphasized on the use of monetary measures without giving fiscal measures of which wage is one much consideration. Canzoneri et al. [13] have explained that price inflation targeting; thus, fixing price to effect movements in interest rate has received more attention than wage inflation targeting-rule that makes interest rate responds only to wage movements which is an obvious alternative.
To stabilize price levels and depreciation of the cedi, policy makers have tried measures such as increase in the Bank of Ghana's prime rate, contraction in money supply, and increase the supply of the dollar, etc. Some proponents and theories have advocated for the use of some measures to solve the problem with no regards to the role of wage hikes. One of such theories is Friedman's [14] quantity theory of money cited in Ekanayake [15] that explains inflation phenomenon as a result of too much money chasing too few goods. The monetarists approach tags a unique price level inflation as, always, and everywhere, a monetary phenomenon which emanates from a rise in money supply. This is in variance with Keynes theory that, prices increase over any increase in production in the absence of excess demand in the market due to the existence of pressure from organized labour unions for increased wages. The employers resolve to transfer the increased wages into prices culminating into wage-price spiral, which triggers inflation relating also to the cost-push school of thought. Thus, contrary to the monetarists' view, Keynes and the Structuralists affirm inflation is not as a result of increased money supply but increase in wages, increase in import prices, increase in commodity prices, exchange rate effects etc.
Some critical questions that must be asked are whether high wages increase price levels in Ghana, do high prices increase imports leading to a fall in the value of the cedi? What is the effect of an increase in the rate of inflation on the exchange rate, are wages, inflation, and the exchange rate related in anyway? What is the effect of changes in public sector wage on the exchange rate? To provide answers to these questions, there is, therefore, the need to investigate empirically if ballooning public sector wage bill has any hand in the inflation-exchange rate volatility in Ghana.
Review of Related Literature
Exchange rate (the price of one currency in terms of another) is determined by the interaction of demand and supply in respect of foreign currency in any particular period of time [16] . It is noted in her work that when the domestic currency (cedi) appreciates, exports become expensive and imports become relatively cheap. She argued that fundamentally, anything that leads to a rise in the demand for domestic goods relative to foreign goods results in an increase in the demand for domestic currency and a decrease in its supply causing it to appreciate. Inferring from this argument, one can narrow it down to price levels, hence inflation is the basic cause of any change in the demand for and supply of both foreign and domestic goods ceteris paribus. Thus, increase in price levels (inflation) increases the demand for foreign goods (imports) accompanied by the depreciation of the domestic currency.
Again, according to Bilson [17] , an increase in the rate of inflation will lead to an increase in demand for money and an increase in expenditure on goods which results in an increase in prices. The currency is expected to depreciate due to the price rise to maintain the purchasing power parity. This assertion is based on a simple theoretical monetary model fundamental to the behavioral equation of the monetary approach assumed to be of Cagan functional form.
Roos [18] quoted in Osei-Assibey [19] categorizes exchange rate depreciation theories into two. They are those explaining short run movements (capital flows-asset models) and long run movements (capital flows and current accounts-balance of payment models). The asset approach is based on the assumption that assets traded in an efficient market predict the spot rate value which changes like any other asset. The asset models are broadly divided into two main types; the monetary approach and the portfolio balance. The monetary approach postulates that exchange rate is determined by the relative price levels of two countries. This also relates to the purchasing power parity (interest rates parity) which contends that it is the differences in prices (interest rates) among countries that cause exchange rates to move. These relative price levels are subsequently determined by the demand and supply of money. Thus, increase in money supply other things being equal leads to proportionate fall in the value of the domestic currency due to increased domestic prices. The balance of payment approach focuses on current account as a determinant of exchange rate. Current account deficit (surplus) mirrors depreciation (appreciation) of exchange rate which also relates to the absorption approach. In consequent, high inflation countries tend to experience depreciating currencies.
Abradu-Otoo and Bawumia [20] in an attempt to ascertain the relationship between money growth, inflation, and exchange rate in Ghana employed an error-correction mechanism and cointegration analysis. Monthly data series covering the period 1983-1999 were used. The results of the study suggested a long run relationship between inflation, money supply growth, cedi depreciation and real income. It was also found that there is a positive correlation between exchange rate, money supply growth and inflation in Ghana but found inflation to be inversely related to real income.
Mumuni and Owusu-Afriyie [21] in their study, explored the factors that drive exchange rate in Ghana specifically the cedi/dollar rate. They employed cointegration techniques and error correction model in their analysis. The outcome of the study contended that the dynamics in the cedi/dollar rate are significantly determined by the rate of inflation and the treasury bill rate among others.
Kashif [22] studied the long run relationship between inflation and exchange rates in Pakistan using Ordinary Least Square (OLS) model and a monthly data from 1970-2009. He considered inflation as the explanatory variable and the exchange rate as the explained variable per contemporary study. The study maintained that there is a strong negative correlation between inflation and exchange rate. This finding may suggest and render invalid the argument of imported inflation. He also found that a rise or fall in the value of a currency is caused by the macroeconomic variables such as the interest rates, money supply and inflation.
In effect, changes in the spot and forward exchange rates are the results of changes in inflation.
Madesha et al. [23] using Granger causality test empirically probed the relationship between exchange rate and inflation in Zimbabwe. An annual data for the period 1980 to 2007 was used. The findings of this study indicated that inflation and exchange rate Granger-cause each other and thus have a long run relationship.
Similarly, to explore exchange rate determinants in Ghana with much emphasis on inflation, Immurana et al. [24] using an Autoregressive Distributed Lag (ARDL) to cointegration model with an annual data series covering the period 1985-2010 maintained that inflation significantly affects exchange rate positively in the long run but affects it negatively in the short run.
Exchange rate is a principal indicator of economic growth of a country and its variability has a significant impact on international trade. Ali, Mahmood and Bashir [25] attempted to investigate the impact of inflation, interest rate, and money supply on exchange rate volatility in Pakistan using monthly data for the period ranging from July, 2000 to June, 2009. The authors employed Johansen Cointegration approach and Vector Error Correction Model (VECM) to establish that there existed short run and long run relationships between inflation and exchange rate volatility. The study also indicated that money supply growth and a rise in interest rate raises the general price level which in effect leads to exchange rate volatility.
Study Methodology

Model Specification
Based on a simple theoretical monetary model of determining exchange rate starting with the demand for money function as explained by Bilson [17] , the empirical testable model for exchange rate determination for Ghana was formulated in the following form:
where EXRDEP = exchange rate depreciation of the cedi, INFL = inflation rate which is Ghana's general consumer price levels, PWB = public sector wage bill as percentage of GDP, PWBE = public sector wage bill as percentage of total government expenditure, INT = interest rate representing monetary policy rate, M S = broad money supply (M2+), ln = notation of natural logarithm, γ 0 = constant intercept, and μ t = stochastic error term that captures all relevant potential variables that might have been omitted from the model. 
Type and Sources of Data
The study used secondary data covering the period 1986-2014. The sample period chosen for the study was based on the availability of data for all the va- 
Variables Definition and Expected Signs
After specifying the exchange rate model for the study, the variables used in the model were defined, and their measurements and expected signs explored under this section. Exchange rate depreciation is the dependent variable and is assumed to be the depreciation rate of the cedi in this study. The real effective exchange rate is the measure of the relative strength of the domestic currency against a basket of other foreign currencies. This provides a uniform measure of change in exchange rate in all countries irrespective of the choice of the exchange rate regime. However, as this study was concerned with the volatility in exchange rate; depreciation rate was rather chosen. To assess the effects, exchange rate depreciation was regressed on macroeconomic variables below.
Public sector wage bill-GDP as an independent variable in the model is the total government expenses on wages and salaries only in cash expressed as a percentage of GDP. This is based on the World Bank [26] narrow definition. The wages and salaries are government total remuneration in cash and kind and social contributions paid on behalf of employees as captured by IMF [27] and OECD [28] . The public wage bill used in the study combines both definitions as the data is obtained from different sources. Public wage bill as a percentage of GDP is used because it grows in proportion to GDP. The wage bill is expected to relate positively to exchange rate depreciation drawing from the post-Keynesian simple pricing model. Again, Public sector wage bill as a percentage of total government expenditure is also used as independent control variable. It is expected to have similar intuition as public sector wage bill-GDP.
Interest rate represents the Bank of Ghana policy rate. An increase in the interest rate is supposed to cause an appreciation in the exchange rate. According to Keynes [29] increase in interest rate reduces the demand for money and as a result, this may lead to an appreciation in the cedi. Hence, a positive relationship between interest rate and exchange rate is expected in this study.
Money supply which is also an independent variable is the broad money supply (M2+) as defined by Bank of Ghana. Also, per the simple theoretical monetary model, an increase in money supply is expected to depreciate the cedi.
Inflation represents the general consumer price index. Theoretically, inflation is expected to have a depreciating effect on the cedi; hence, a positive relationship based on the monetary approach to exchange rate determination.
Estimation Techniques
Augmented Dickey-Fuller (ADF) was adopted to ensure the reliability of analyzing the study by examining the stationary properties of the variable in question so as to avoid biased, spurious and misleading outcomes. Also, in analyzing the long run correlation between exchange rate and the exogenous variables, the Autoregressive Distributed Lag (ARDL) bounds test was employed. The choice of the ARDL model is based on its efficiency in small sample size as in this study (29 observations) and the possibility of the variables having a different optimum number of lags. The ARDL also allows for cointegration estimation by the use of the Ordinary Least Square (OLS) after identifying the lag of the model [30] . In testing the long run correlation between exchange rate and the independent variables, the bound test procedure was applied for cointegration by estimating the following conditional (restricted) version of the ARDL model. 
The third step in the ARDL model to detect the short run dynamics of the parameters is the estimation of an Error-Correction Model (ECM) to reconcile with the long run evaluates. This is presented below. 
The convergence of the short run dynamics coefficients of the model to equilibrium are denoted by i ϕ in Equation (4). The Error-Correction Model is 1 t ECM − and ρ is its coefficient which measures the adjustment speed of short run convergence to long run equilibrium in the event of a shock to the system. Lastly, following the establishment of the existence of cointegration, the causal link between the three variables; public sector wage bill, inflation, and exchange rate is determined using the Granger causality test. Granger causality mainly investigates whether a variable is predicted by the past values of another variable. This test is presented below. 
The hypothesis would be: It was observed from Table 1 that only inflation, exchange rate depreciation and money supply were stationary at the log levels. However, at the first difference, all the variables were stationary at 1% significance level.
Empirical Results and Discussion
Tests for Stationarity
Test for Long-Run Relationship
After establishing the stationarity status of all the variables, the study tested for 
Long Run Results
Results in Table 3 were estimated to determine the long run connection between exchange rate depreciation (the dependent variable) and its respective exogenous variables.
Debatably, inflation was found to be negatively related to exchange rate depreciation in the long run as observed in Table 3 . It assumed a negative coefficient of −4.273737 at 5% significance level of error. If inflation increases by 1%, exchange rate appreciates by approximately 4.27%. Contrary to theoretical ex-pectation, the result purported that increases in the general price level of goods and services impose a long-run appreciating effect on the cedi exchange rate.
This may suggest that Ghanaians' demand for locally produced goods remain highly inelastic. As such, their demand for foreign goods does not go up and foreign demand for local goods fails to fall as they are less responsive to price changes. By implication, the demand for both export and import remain highly inelastic defiling Lipsey's plethora view that local inflation raises the quantity of imports. The result is in line with the findings of Kashif [22] that, there is a strong negative relationship between inflation and exchange rate in Pakistan but contradicts the findings of Mumuni and Owusu-Afriyie [21] and Immurana et al. [24] in Ghana.
Interest rate in coherence with economic theory relates positively to exchange rate depreciation in the long run. Its coefficient was positive and statistically significant at 1%. Increase in the interest rate by 1% leads to an appreciation in the value of the cedi by 4% in the long run. The result supports the economic theory which postulates that an increase in interest rate leads to an increase in return on assets for foreign investors. If interest rate increases in a particular country, investors see a possible increase in return on assets. Mostly, they are attracted to invest in that country which raises the demand for that country's currency. As a result, an increase in the demand for the domestic currency will lead to an appreciation of its currency. This is similar to Dornbusch's [31] Public sector wage per GDP has a long run significant negative relationship with exchange rate depreciation in Ghana. As public sector wage bill-GDP rises by 1%, exchange rate depreciation falls by approximately 4.4%. It must be concluded that increased public wage bill in terms of GDP induces a decrease in exchange rate depreciation in Ghana and has a more significant long run negative effect. In the words of Keynes [29] , Agénor and Hoffmaister [32] , Mihaljek and Saxena [33] , and Perry and Cline [6] , inflation is the result of cost pressure emanating from wages. It must be reasoned from this that the negative impact of inflation on the value of the cedi influences the relationship between public wage bill and exchange rate depreciation in the long run. That is to say, high wage inflation exerts a depreciating impact on the cedi exchange rate.
Public sector wage bill as a percentage of total government expenditure has an insignificant long run negative relationship with exchange rate depreciation. A percentage rise in public sector wage bill as a percentage of government expenditure decreases exchange rate depreciation by approximately 1.2%. It must be established that increased public wage bill in terms of government expenditure induces a decrease in exchange rate depreciation. This also mirrors the significant long run contribution of public wages to inflation in Ghana. It is, therefore, logical to hold from this that the negative impact of inflation on exchange rate depreciation influences the relationship between public wage bill and exchange rate depreciation in the long run. Inferentially, high wage-inflation imposes a depreciating effect on the cedi.
Short Run Error Correction Results
The short run error correction model was estimated to identify the short run dynamics of the variables. The results are presented in Table 4 .
Unlike the long run estimates, inflation assumed the expected positive sign in the short run rendering it positively related to exchange rate depreciation in Ghana. The inflation coefficient, however, was statistically insignificant meaning it has no effect on exchange rate depreciation in the short-run. The exchange rate is expected to depreciate further by some 0.55% resulting from one percent rise in inflation. But at a period lag, inflation exhibited a statistically significant positive relationship with exchange rate depreciation as 1% rise in inflation increases exchange rate depreciation by about 0.86%. This implies past inflation at one period imposes a significant positive impact on the depreciation of the cedi.
By implication, increased local inflation increases the demand for imports. This increases the supply of the cedi to acquire foreign currency for imports. This re- 
sults in the fall in the value of the cedi. This is similar to the result of Ebiringa and Anyaogu [34] .
Interest rate maintained its positive relationship with the depreciation of exchange rate in the short run period just as in the long run as theory predicts. It was found to be statistically significant at 1%. One percent increase in interest rate appreciates the cedi by 3.82% in the short run as against 4% in the long run. From the estimated results, interest rate affects exchange rate depreciation more in the long run than in the short run in Ghana. The result controverts the findings of Hnatkovska et al. [35] , Kin and Courage [36] , and Ebiringa and Anyaogu [34] .
Likewise, money supply just as in the long run sustained its positive correlation with exchange rate depreciation in the short run. Its coefficient remained positive and statistically significant at 1%. Monetary expansion by 1% worsens exchange rate depreciation by 1.01% as against 1.85% in the long run. Also, expansion in money supply depreciates the cedi more in the long run than in the short run. The result contradicts the finding of Ali, Mahmood, and Bashir [25] .
Again, public wage bill as a percentage of GDP also upheld its consistency in the short run. It correlated negatively with exchange rate depreciation. It assumed a negative coefficient at 5% significance level. The result revealed that an increase in public wage bill by 1% leads to a decrease in exchange rate depreciation by 4.52%. Thus, an increase in public wage bill in terms of GDP significantly deteriorates the exchange rate depreciation both in the short run and long run periods.
Contrary to the long run results, public wage bill as a percentage of government expenditure correlated positively with exchange rate depreciation in the short run. Interestingly, it has the highest coefficient of 7.002851 at 5% significance level. The implication of this is that a percentage rise in public wage bill in terms of government expenditure appreciates the cedi by 7%. Thus, public sector wage bill as a percentage of government expenditure has the highest appreciating effect on the cedi in the short run. This could result from the fact that when the composition of wage bill on government expenditure increases, the pressure on fiscal balance influences macroeconomic variables such as interest rate depending on how it is financed. If it is financed by issuing securities, interest rate increases and the cedi also appreciates, all things being equal.
From Table 4 , the short run model exhibited convergence to equilibrium in the long run out of a temporal shock. The coefficient of the error correction term was negative and statistically significant at 1%. The ECM coefficient of −0.945993 implies 95% of disequilibrium out of the shock in the previous year converges back to equilibrium in the long run. This value is very high which means that any disequilibrium within the short run exchange rate volatility dynamics in Ghana is quickly adjusted and converged back to equilibrium in the long run.
Granger Causality Test
Granger causality test was conducted to ascertain the causal relation between exchange rate depreciation, inflation and public wage bill-GDP. The results are presented in Table 5 .
It was found in Table 5 that the null hypothesis of no causality running from inflation to exchange rate depreciation was accepted at 5% significance level.
This means the coefficient is statistically equal to zero and the P-value is greater than the 5% significance level. There is a unidirectional causality from exchange rate depreciation to inflation. Thus, exchange rate depreciation Granger-causes inflation with no feedback. Hence, the past and present values of exchange rate depreciation provide vital information in predicting the future values of inflation in Ghana.
In addition, the null hypothesis of no causality between public wage bill-GDP and exchange rate depreciation was also accepted at 5% significance level in both cases. This implies that their coefficients are statistically not equal to zero and their P-values are greater than the 5% significance level. There is, therefore, no bidirectional or reversal causality such that public wage bill-GDP and exchange rate depreciation do not Granger cause each other. Their past and present values offer no vital information in predicting the future values of each other in Ghana.
Lastly, the null hypothesis that public wage bill does not Granger cause inflation was accepted at 5% level of significance. However, the null hypothesis of no causality from inflation to public wage bill-GDP was rejected implying it does not have a coefficient statistically equal to zero and a P-value less than 10% level of significance. Thus, there is a unidirectional causality running from inflation to public wage bill with no feedback. Inflation Granger causes public wage bill but public wage bill does not Granger cause inflation.
Conclusions and Policy Recommendations
Continuous depreciation of the cedi has been in the orbit of concern of policy makers for time immemorial. This is because, in spite of many policy actions to restore the continuous depreciation of the cedi amidst wage hikes and inflation, the efforts of policy makers seem to thwart in vain. The ARDL method was empirically used to determine whether the rising public sector wage bill and inflation have any impact on the value of the cedi over the period 1986 to 2014. The study discovered that inflation, money supply, interest rate and public sector wage bill have significant impact on exchange rate in the Ghanaian economy.
The outcome of this study postulated that exchange rate determination in Ghana is also a fiscal phenomenon in spite of the significant and domineering role played by monetary expansion. Based on the findings, the paper proposed that equal attention must be accorded both fiscal and monetary policy in exchange rate stabilization. It, therefore, suggested that there must be a purely independent central bank; devoid of political appointments and interference to carry out its mandate with free hands.
An independent non-political fiscal body like the monetary policy committee under Bank of Ghana must also be established under the same body independent of the Ministry of Finance to undertake the following responsibilities, to ensure wage sustainability through negotiation of public sector wage adjustment subject to budgetary constraints aimed at reducing the wage bill-to-tax revenue, public sector reforms with specific emphasis on right-sizing the public service and policy freeze on employment into some unproductive sectors of the economy, rationalize the wage bill, pensions, gratuities and social security payments as part of measures to reduce the wage bill-to-tax revenue to ECOWAS thresholds.
